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INTRODUCTION 

COVER CKOPS are crops sown or plnnted in thick stands for 
the purpose of protectiiif? and enrichinff the soil. In some 
cases such crops may be maintained seinii>ermaiiently or for an 
indefinite period, but more generally they occupy the land during' 
the period between two main crops or are gi'own with wide-spaced 
crops S(^asonally or semipermanentlv as is the practice in orchards. 

When the cover crop is perennial and allowed to stand for a term 
of years it is called a permanent coror crop. Animal crops sown in 
the fall and occupyin^r the land durin*r the winter are known as 
winter cover crops; those that are <^rown (hirin<r the sununer aro 
called summer cover crops. 

That the nse of cover crops is a most efFicient means for preventing' 
soil erosion and increasinj^^ soil fertility is well known; yet this 
practice is not nearly so widcJv jwid exttjiiisively followed as it should 
be. 

The kimls of cover crops that should be used and the method of 
utilizing them to the best advantage varies in different regions, 
according to climatic conditions but almost everyvrhere corer crcri)- 
ping ill some form can be profitably followed. 

In the Cott-on Belt on practically every fa-rm producin«r clean- 
cultivated crops, as corn, cotton, and tobacco, and in clean-cultivated 
orchards, there is an opportunity to use a winter cover crop. A loss 
of both soil and fertility will result if the ground is left uncovered 
during the winter (fig/l). Many years of experience have demon- 
strated that prevention of this loss justifies a much greater expense 
than is required for labor and seed in growing the winter cover crop. 

On erosiblc sloping land it has also been demonstrated that much 
more plant food is lost by erosion than is used by ordinary crop 
production for clean-tilled crops. 

Aside from protection given the soil by the growing plant, cover 
crops add organic matter to the soil, which during the periods wdien 
fields are give^ defwi culMvatiofi gcm^J reduces sml-erosion 1o9b. 



2 



KARMEKS* BULLKTIK 17 5 8 



General observations throughout the United States, confirnied by 
both detailed and reconnaissance erosion surveys, clearh^ indicate 
the havoc wrought by erosion where the hmnus supply has been de- 
pleted and the vegetative cover sacrificed by bad tillage practices. 
Soil loss due to erosion is almost entirely responsible for the nearly 
complete destruction of about 50 million acres of once-iertile land, 
and another area of nearly equal extent is in almost as bad condition. 
Erosion has removed the greater part of the topsoil from approxi- 
mately 100 million acres more, and unless checked promptly the 
process will to a large extent destroy the productivity of this area. 
Furthermore, erosiou is getting actively under way on appi'oxim*t<»Iy 
an additional 100 million acres. 

Experimental evidence supports the conclusion that the mil is 
most susceptible to erosion when fields are baro of vegetation. It also 




JIGLKE l.— Uie resnU of one Ueavv (lowniH.iir a *'ffuUy waslier/* A nt tlie unpro- 

tected *ioU revoals what wouhl fuive liappeiu-d had the entire field Ikm'u hare of vi^geta* 
tion. -fc-very rain ot wiimeient volume to oau«o run-off wiU alho eause the erosion of 
ui^rotected soil. aUhouRh tlie action la fre4iu*»ntly uunotUiKl until tlie surface soil U 



indicates that soils low in (U-ganic matter or of low fertility are more 
easily eroded than those high in organic matter and humus! Further, 
the evidence shows that except on very gentle slopes soil losses oc- 
casioned by water erosion are certain to occui* if the soil is not held by 
a ground cover. This situation is especially serious as about three- 
fourths of all farm ci-ops ai'e produced ou land with sufficient slope 
to induce erosion if not protected with adequate vegetative cover or 
other control measures. 

^ The continuous loss of soil from the cultiva-ted lands of the Unit<*d 
States means reduced fertility and increased expense if crop produc- 
tion is to be maintained. As the fertile topsoil is washed away oi* 
becomes depleted, the plow tui'us up the less pi-oductive subsoil, crop 
yields diminish unless mlrintaine<l by the uiSe of organic matter and 
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Gommercial fertilizers, tillage operations become more difficult, and 

farm in-ofits dwindle. _ , v -u- ^ i 

The stupendous task of reclaimmg and rebuilding these wasted 
acres emphasizes the importance of conserving tlie remaining produc- 
tive areas of the United States. 



ADVANTAGES OF A COVER CROP 



The principal advant^iges of a cover crop may be siunmarized, 
briefly, as follows: 
1. RotUieos run-off of rain an<l thus concerves moisture (a rug for raln-wora 



soils). „ 
2. Prevents excessive erosion or soil 



i ^r'^onTZ JV"ava^ab.e plant food, especially "«t«te nUro^^^^^ 

5. When turned under, forms organic adds or other compounds wWcU aid In 
the liberation of mineral irtant food, 
fi Mav nrovlde late fall, winter, and early spring piisture. 
7. &cts ncVly constructed terraces and other mechanieal soil-erosiou 

^''R^'^o^oascs vicUl of corn, eotton, and other regular farm crops. 

9 When Plowed under improves the structure of both heavy and Hgbt soils 
and £Z^ the "ater-'absorbing capacity and the inflltratioa of water Into 
the soil. 

DISADVANTAGES OF A COVER CROP 

The advantages of cover crops ordinarily outweigli any reasonable 
objections .vhich can be made to them ; nevertheless, for the poetical 
information of fanners the principal features ^l"<^h ^181^^ bec^^^^^^ 
possible disadvantages in the use of a cover crop are listed as follows. 

k ?ost oTlabof'in'the i)reparation of the seedbed and seeding. 

4 v:^^nTH%cL^f«^t on'the moisture condition of the soil. ^ ^ 
t A i«sslblfS pests, sud. as cutworms, that later attack corn 

or other crops. 

COVER CROPS HELP MONEY-CROP ROTATIONS 

Cover cropping is not a cure-all. It represents only one of the 
recommended practices of a .vell-ronnded ^^^^'^^f ^^'^^.^n prog^ 
When seed is available on the farm, cover crops can be establishecl 
bv the individual fanner with little extra labor and no cash outlay, 
Sd whe^ they occupy the land during the penoc s be ween the mam 
croDs thev make an efficient ground cover until plowed under. 

Cmps ^n'^w^^^ in wide rows with cultivation ike cotton corn, 
potatoS, rZ tobacco, are highly conducive to soil oss. All of these 
!rops Siould be grown in approved rotations and the rotations sup- 
plemented w^ crops if soil loss is to be reduced to a minnnum 
and cX yields maintained. Wheat and other small-grain crops, 
Sen crown on s™eep slopes, especially under a summer-fallow sys- 
lem, also n?ed to be given special consideration if extreme soil loss 
jirifl reduced vields are to be avoided. , , ^i. j „;„ 

Bo?h ™Imental and practical results show that the use of wm- 
ter covercfopsT^^^ Cotton Belt has given greatly mcrea^d yields, 
a4raghW for cotton about 35 percent and for corn about 75 percent, 
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and at the same time has greatly reduced soil erosion. In many 
sections of the United States the use of winter crops in orchard^ 
Jicooinplishes similar results. 

The annual lespedezas following winter-grain cash crops make an 
efficient and economical ground cover and soil-improving crop. 
Leginne cash crops tliat are grown in thick stands reduce erosion to 
a uunnnum during the period they occupy the land and incrense 
the yield of any crop with which they may be grown in rotntion. 
Any close-drilled or broadcast summer crop used in rotations is a 
memns of erosion control and increases soil fertility. 

Since the growing of cover crops in conjunction with rotated cash 
crops IS recommended for the purpose of preventing wdnter leaching 
and erosion, and not primarily for harvast, they should not under 
any pood system of crop production ordinarily require fertilization or 
special soil treatment. Their plant food requirements will have been 




FiGLKK 2.---llairy v-etcli used as a cover on a newly constructed terrace ridge In South 
Carolina. Oats and rye are also commonly used to reinforce new structures. 



taken care of in the fertilizer application made to the cash crops in 
the rotation, 

Many permanent cover crops, such as kudzu, perennial lespedezas, 
grass, various shrubs, vines, and other plants which are not com- 
monly grown with cultivated crops and which occupy the land for a 
long time can. be grown on poor^ eroded soil that is not under culti- 
vation. This is well illustrated in figure 3. The area was fenced to 
keep livestock out and seeded with a bushel of barley and 20 pounds 
per acre of the following mixture: Kentucky bfueffrass, redtop, 
alsike clover, red clover, Korean lespedeza, and sweetclovcr. About 
300 pounds per acre of superphosphate was applied. There was no 
bank sloping or other soil or seedbed preparation; the land was 
seeded in its natural condition. The dominant vegetation became 
•Koroftn lespedeza; th^-e was a little sweetclover, redtop, and some 
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barley in tlie gully bottoms. Erosion was effecfciTely dieeked, Mid 
soil rebuilding was started. ' 

The use of these more or less permnnent forms of vegetative cover 
in this manner affects only iiulii-ectly the regular or money crops 
of the farm. 




Tn T)?*) faceordinir to the Census of Agriculture) about 95 to 100 
mi Hon fcrL" oTcornt40 to 45 million aci.s of eotton^^^^^^^ xnj |on 
acres of potatoes and sweetpotatoes, and » littl^^s th^^^j^^"^^^ 
acres of tobacco were being grown in the T^n't^^J S^^es ^^^^^ 
ures approximate the normal aereage over ,^P^\"°^e soil exposed 
Each of these crops is clean-cultivated and leaves the soil exposea 



6 FARMERS^ iiULUSTIK 1758 

to tho olmnents and oonseqiien% snbjeot to erosion a ffreat part of 
tile yoiir. 

Tn the cotton and tobacco region of the Soutli .a vorv small per- 
eentafro of this acreage is seeded to winter cover crops of field peas 
vetch, crunson clover, and rye. In the North, where corn, soybeans' 
and potatoes are largely grown, winter cover crops and close-drilled 
crops such as wheat, clover, etc., used in rotations must be depended 
on for soil improvement and erosion control, although in some cases 
rye, as a winter cover, may bo used. IMuch of tliis crop acreage is 
left bare during the fall and winter months, and it is on these Treas 
that coyer crops such as close-drilled crops of clover, and rrrains 
should be grown if erosion is to be retarded and economical produc- 
tion unproTod or maintHino*!. * 




riOl-RE 4.— Kfd clover .seodeil In whi-at. Ued clovci-, oilier liKumcs, nnd grass KccUttl In 
small gram prevent erosion after the grain Is liarvesteil. 

FOLLOW NATURE'S METHOD OF PROTECTING SOIL 

The seeding and growing of cover crops is an imitation of 
Jsatures method of holding the soil. As the natural soil-forming 
agencies progressed throughout the ages, Nature always protected 
her handiwork with a varied vegetative blanket. Man cannot dis- 
regard this plan and ignore the fundamental principles of soil 
build ing^ and soil holding without paying the price of accelerated 
soil erosion and finally land abandonment. 

Under natural conditions some type of vegetation occupies the 
soil throughout the growing season and leaves an organic residue to 
cover the ground during the winter. If agrieultnre is to be perma- 
nent, the soil must be managed so as to maintain productivity not 
by temporarily supplying plant food but by conserving the soil 
itself by using cover crops of legumes and broadcast crops in rota- 
tion or assoeiatiou wiUi 4*ow crops (fig. 4), orchard fruite (ig. 5), 
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and other crops that occupy the land for only a pHrt of the growing 
scHSon or form a partial soil cover. 

COVER CROPS FOR GREEN MANURE 
The practice of using cover crops for green manure, or, turning 
them into the soil while yet green, is a more or less common practice 
in certain parts of the United States. When used m this way, they 
improves the soil by adding organic matter and supply plant foot 
for succeeding crops. A green-manure crop thus provides a groimcl 
cover and prevents erosion during its growing period and sub- 
sequently adds fertility to the soil. In order to utilize such crops 
most efficiently, special consideration must be given to many factors, 
but in anv case erosion or loss of soil will have been prevented diirmg 
a part o"f the year, and if the gi'een manure is properly utilized 
increased crop jn-oduction will result. 

KINDS OF COVER CROPS 
The kind of cover crops to use must be determined by local con- 
ditions and needs, and tiie special purpose for which they are de- 




I'lOiKB 8.— Kcd clovw cover In n youns Mew Jersey orclmrd. 

sired In the agricultural areas west of the one-hundredth meridian 
Se disadvantales of cover crops may offset the advantages. In 
parts of this i-egion, however, where the when le t bai^^^^^ 

.subject to severe wind erosion a cover crop of ^^'^e'^J.^f 
grain or a more permanent cover of grass is essential to soil con 
sei vation. East of the one-hundredth meridian and south of about 
la Uude 40°, where the annual rainfall is from 20 to over 50 inches 
vJinter cover crops of hairy vetch, smooth vetch, Austrian Winter 
fie 1 neS c oJers and Abruzzi rye, and summer crops of lespedeza 
Jr1faFaS;tnd c^w^afare recl'mended and are the crops most 

™'ise oTcm-er crops will undoubtedly result in soil conservat^ion 
and improvement, but sufficient information is not at hand <> ? <^ter- 
mhie whether such practice will be profitable m northern lat, udes 
Xn used exclusively for this purpose. As « •"f,^: 
northern Corn Belt and in other northern areas of the United btates, 
(^iver crops may be 6sed in part as cash drops in rotations. 
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With orchard crops thronn^hout the United States permanent 
coyer crops and sometimes annual crops can be used to advanta^re 
but with most other cash crops effective rotations supplemented wilh 
winter cover crops must be depended on for fertility maintenance and 
erosion control. 

^ On lauds not producing cash crops and where erosion is severe it 
IS often advisable to use a mixture of locally adapted herbaceous 
perennial coyer crops with a view to allowing the best suited and 
most aggressive ultimately to form a permanent cover, which in time 
may naturally or artificially be displaced by a forest cover. On 
cultivated lands, however, ordinary field crops such as sweetclover. 
alfalfa, red clover, crimson clover, vetch, field peas, rye, lespedeza! 
etc., that are known to be locally adapt^^d can b? depended on to 
turnish the most economical and effective cover, IVlien used for soil 
erosion control and soil improvement these crops should be seeded 
and cultivated m the manner recommended locally when thcv are 
grown as forage. The time of seeding of any crop should be deter- 
mined according to its most effective use as a cover crop (table 1). 

Tablk l.~InformaNon on dates and rates of seeding of those crops commionly 
used as nyinter or general cover erops 



Crop 



Sweetclover 

Crimson clover 

Bur-clover 

Veteb Ii; 

Austrian winter peas.. 

Lespedeza 

Kye 

Winter oats. 

Wheat 

Oats and barley 



Date of seeding 



February to April or August to Sept. 16 

August to October.- 

August to November ,. 

Aug. 20 to Oct. 15_ 

August to Oct. 15 

Feb. 1 to Apr. 15 

August to November- 

Septem ber to No vem ber 

do 

February to June-, 



Rate of seeding i 



Pounds 
12-18 
3 20-25 
« 12-15 
30-35 
35-40 
15-25 



Bushels 



»3-5 



4|^TM»a"^^^^^ HeavyseoaapoHea- 
• Burfi. 

LEGUMES 



SWE^CX^OVER 

Sweetclover in broadcast stands is a good erosion-control crop and 
by reason of its large top and root growth adds much organic matter 
to the soil. Neutral or alkaline soil is necessary for its successful 
growth, consequently the northern Corn Belt and the western pail 
of the United States are best suited for its use. Its most advan- 
tageous use IS m rotations with wheat and corn, the sweetclover bein<r 
seeded with the wheat. Less soil erosion results in such a rotation 
than would be the case m a wheat-corn rotation, and at the same 
time it greatly increases soil fertility. 



CRIMSON CLOVKK 

Crimson clover is one of the standard cover crops along the Atlan- 
tic seaboard from New Jersey in region 1 south to northern Georgia 
m r<^^ion 2 (fig. G), It can also be grown farther west in regions 273, 
and 4, where similar conditions prevail. When good stands can be ob- 
tained It make^ an efficient crosion-control crop for the fall, winter. 
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and spring seasons (fig. 7). The prmcipjil objection to crimson 
clover as a cover crop, as for any other use, is the difficulty of ob- 
tainincr a stand. For best results, seed should be sown m the hull 
on a well-prepared soedbed at the rate of 50 pounds an acre and the 
seed pressed into the soil with a corrugated or similar roller. 

HUK-( I.OVKR 

Bur-clover can be used as a winter cover crop in the northern part 
of region 2 on soil having more tlian average fertility. The feature 
of bur-clover that esiiecially recommends it is the possibility of its 
per])etuating itself from year to year without reseeding. If encour- 
atred bv late spring plowing or by leaving unplowed strips it \vill 
sometimes reseed and maintain itself naturally, germinating in the 




FIGURE 0.— Uesloniil divisions of the Soil Conservation Service. 



fall and growing throughout the winter. For the Cotton Belt, 
spottefbuf-clove? is the b%st-suited variety. In parts of CMorm^, 
m region 10 where bur-clovers are common, California bur-clover 
i«! best adapted All kinds of bur-clover make a matted growth that 
preA^nts e?oSn, and they can be recommended for erosion control 
wherever they succeed. 

VETCHES 

Vetches are excellent winter cover crops for the Cotton Belt, re- 
gil 2, and thfeastern half of region 4, and can be used m other 
Es of the United States where winter temperatures are not severe 
?fi^ 8) or where temperatures during the growing season are moder- 
Sy Ll In the S& they are seeded in Jal I generany^ 
lowin.r a cash crop of cotton or corn,, and occupy the land 
winte? months, thus preventing erosion and conserving so'l fertiMy. 
Both smooth v'etch and hairy vetch are ^eco'nmended for this 
in which they should be seeded from September 15 to October lo, 
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FiiiUKK 7.— .Crimson clover seotled at the last cultivation of cotton, in North Carolina 
prevents erosion and fertilizos the soiL v^aroiina, 

the earlier date being for the more nortlieni part. Late seedin^s, ex- 
cept in lavorable reasons, will not make sufficient growth for the 
most efficient erosion control 



FIGUKK 



. — Hairy vetcl^iiefled at last cuitivalion of coth, in Ntjw Jersey. 

I 
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AUSTRIAN WINTHB FIHLD PEAS 

Austrian winter field peas are used as a cover crop in the saine 
<^neral region and in the same way as hairy vetch and smoo h 
ve oh. Field peas do not make as dense growth as the vetches but 
Itilimake an efficient cover for erosion prevention. With the excep- 
tion of the Austrian winter variety, the field peas eommon y avaiU 
ivble commercially are not sufficiently winter-hardy for planting 
even inTe Southern States, and evei^ the Austrian winter variety 
should not be fall-seeded north of Tennessee and Maryland. 




PlouiiE 9— A, Kudzu In Alabama 
vine, (ilantpfl 7 " 
coverlns an<l 1 

KUDZU 



winter cover of K"'^"^!" Te»^le«l'S;...P2^iSlct 



Cudzu m Alabanm. ^.Winter eoje' eTrge trU T» « fo7n,ed k>rfect 
7 years aso on the light '"i"''."!^,*' "f gs f^^^ wlhe. The one vine lias 
.%ri\V-»oVn""L\?ufltand'^'ioo"%ry acV^ Soil type. Memphis 



12 



FAEMEM' BULLETIN 1758 



crop Avherever it can be successfully established. Kiulzii is recom- 
inended where the sod is too poor or too badly gullied to be used for 
cultivated crops. 



LHKPEnKZA 



Lesp€(h2a sericea is proving a valuable plant for erosion control 
on Door clayey soil throughout the Piedmont region. Beincr a peren- 
nial, It cwi be used ni situations where a permanent cover crop is 
needed. It can be used on slopes and banks with soil too poor to 
support most other common cover crops and can be used on both 
waste and cultivated land (fig. 10). 




Figure 10.— a field of Leupmlv-a scrmm hi Teunwsei*. This kind of cover wiH urevent 
eroBiou, build soil, and furnish protection and feed for wildlife. l^^^^^nt 

The annual lespedezas, both common and Korean, make efficient 
cover crops. Although the plants are comparatively small they form 
tlcnse stands that most effectively control erosion. In rotations with 
winter cereals a ground cover can be grown throughout the year, and 
erosion thereby controlled and fertility maintained. Since these 
lespedezas make growth in late summer and fall they supplv a green 
cover at a season when most other crops are mature. 

NONLEGUMES 



Rye is one of the best all-round cover crops in either the Corn 
Belt or the Cotton Belt and is more commonly used than any other 
grass or grain as a mnter cover. Easy to grow, it has a very wide 
range of adaptability, germinates readily, and makes a complete 
coyer quickly. Its stooling characteristic is valuable. On fertile 
soils, it makes a rapid, dense growth, a^. shown in figure 11, and 
will produce a fairly satisfactory cover on^thin soils. Rye is winter- 
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liardy, is seldom damaged by cold weather, will furnish largl^ quanti- 
ties of organic matter, absorbs some of the soil nitrates, and tends 
to prevent leaching during the winter. „. . . • • 4,1 

In the Cotton Belt and as far north as Virgima, Abruzzi is the 
best variety to use as a winter cover crop. In Tennessee, Balboa, a 
recent introduction from Italy, has given very satisfactory results 
In the Corn Belt, especially on sandy soils, Kosen rye is considered 
one of the best varieties. , w 1 1 

Rve or any other cover crop should not be pastured too closely, or 
its efficiency in erosion prevention will be reduced If a cover crop 
is eaten to the ground in the winter when growth is retarded, the 
purpose of the cover is defeated, and eros on will occur lije can 
he seeded any time from August to November, a though for erosion 
contTol the earlier seeding is preferable, especially on thm soils. 




^'^"^M^fu^^ia {^^U"^^^^':u."/^ 



rye cover crop. 



WINTEI? OATS 



T-w a cover for two reasons: (1) Ihey aie suD]ect 10 wmici 
/ o nnrl roWhev are more palatable than rye and because of 
SSe is digger o^ stocrcom^letely destroyi/g the value of the 

SSKn of Z^ii r «.«.ion. i" wh\ch Lc the cover crop 
could be turned into a cash or feed crop. 



WHEIAT 



f. 
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higs being infested by the Hessian fly, whieli might cauee daniao-e 
to the mam wheat crop. Wheat produces a satisfactory cover 
however, and should be used for this purpose on many farms. ' 

OATS AIv'D BARLEY 

When a temporary or rapidly growing cover crop is desirable, 
oats or barley can often be \\s>ed to advantage, especially for the pro- 
tection of newly constructed terraces, earth dams, plowed or sl(n)ed 
gully banks, land prepared for tree planting, etc. Oats are not 
wmter-hardy but will hold the^oil during the growing season. 

HBDTOP AND ITAUAN RYEGR.\SS 

^ Some of the nonlegume crops serve a very important role not only 
in conservmg but m improving the tobacco soil^ of the country. The 
importance of cover crops following tobacco for soil conservation 
cannot be overstressed. Without them, erosion and loss of soil fer- 
tility are sure to resnlt. In those regions producing ^'bright tobaeco" 
where the legumes are objectionable, redtop, Italian ryegrass, or rye 
can be safely used as winter cover. Eedtop in this region is some- 
times carried over as a rot^ition crop alternating with tobacco. 

OTHER CROPS 

Other crops which are used or can be used in the same wav as 
many of the crops discussed arc sourclover (yellow annual melilot) 
crotalaria, cowpeas, soybeans, millet, Sudan grass, sorghum, buck- 
wheat, alfalfa, red clover, alsike clover, and many of the grasses. 
VVhen used as cover crops for erosicm control and soil improvement, 
these crops should be seeded broadcast, the same cultural practices 
being followed as when the crop is grown for forage. Cultural 
information regarding these and other crops discussed in this bul- 
letin IS available in the following publications of the United States 
Department of Agriculture: Technical Bulletin 367, The Use of 
Winter Legumes in the Southeastern States ; Farmers' Bulletin 16G3 
Winter l^egumes for Green Manure in the Cotton Belt; Farmers' 
Bulletin 1750, Snnmicr Crops for Green Manure and Soil Improve- 
ment Fanners' Bulletin 1250, Green Manuring; Farmers' Bulle- 
tin 1741, Bur-Clover Cultivation and Utilization: Farmers' Bulle- 
tin 1(40, Vetch Culture and Uses; Leaflet 91, Kndzu, a Forage Crop 
for the Southeast; Farmers' Ikilletin 1254, Important Cultivated 
Grasses ; Leaflet 23, Swectclovei^ 

WHEN T<> TURN UNIM3R 

Cover crops should be turned under in the spring while there is 
ample moisture and before the growth reaches the point of maturity 
that will resist decay— usually 2 wrecks before -corn planting or 3 
weeks before cotton planting, will be safe. For early truck crops 
it is advisable to select a type of cover that will form a rapid dense 
growth early in the fall and serve as a wiitfee.r ninlch that can be 
turmnl under iu February or March. ' 
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